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cm MjoOprnHMtt Of Noeimii k peMomy o6- 
T«iiMf wx II Apynm ottMCMM. U0nM ii9o6pe* 



peMOKTS oOctAMO* KOrtOMMM CHTT ywiwe- 

HtM yCTOiNHtOCW niltCTWped A«*CT«i<« CMIf 

HtnuiMx ycHUNA npM A«np«ccNXx. 
npeMnttaxMipoi 8*9 MfU. A^ui ^'^o'^ "^cm 
yeraHom tMtcre Ae^m napMro npOAOAb- 
NO ro^pMpOBMHOfO luiaerypfli ycTaiUMws*- 
lOT tTopoA. npMH0M n«pMM«rp sToporo 
luiacmpx ftuOi^aioT MmbtuMM nepiiMCTpa 
fitpaoco fiMcnipn. a nepuMtip napaoro aw 
OtipMiT MaNMUMH napMMaTpa o6caAHOA ko- 
AOMNU. AaMHy aropofo ycTaHaajuiaaaMoro 
fuacnipa au6MpaoTfk>AbaMAiviMHw napaoro 
Na aamMMMy. CoAbtuyio paOoHaro xOAa mst 
paanwiacxoft AopHMpyioaiM ronoaKM. napaA 
ycraHoaxoA aroporo naacmpa oahm io aro 
Topuoa CMeuvaxn owoooanwHOTOpua nepao- 
ro tia aamMMMy pa6o*<aro xoaa rHApaamne* 
ckoA AopHMpymiieA roAoaoi a KanpaaneHMM. 
fipoTMaofiOAOXNOM ManpaajiaHMiQ pa6oM«ro 
XCM9 A0PNMpy«iMaA ronoaKM. 
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ll3o6peTeHMe oinocMTca x paMOMTy axc- 
luiyaTaiiMOHMtfx. MamemaakMyx m Apy«a 
CKaamM, 6oaea to*«no k aoccfaNoaaaHHO rap* 
ManwMOCiMOfcaAMwi aoaoHMMaraaaiwacKit- 
MiiMaenipBMii. 

Ummo ioo6paTtNMa aaJiaarcfl noauuia- 
HMa a^^axmaMOCw paMOMra oOeaAHoA xo- 
aoNHU aa yaaaiwaHMa ycTO^waoCTn 
naacrypeA AoAcranio ^^^^^^m^l^y^ 
npm AanpacciMx, npaawuiaaimHX 8-9 MOa. 

CnoeoO oeytuacTaaxeTca caaoyiowM o6* 
paaoM. 

B exaawHwy cnycxaw napMiA npoAOab- 
Ho ro^pMpoaaHHuA n/iacnipb napuMarpOM. 
OoffMOMM napMMaTpa oScaAHoA komnmu* ao- 
craaaaiOT aro x Mtciy Ae^exra o6eaAHOA »• 



MNNw M yCTaNaMMaaoT a aroM Mecra npiuxa- 
TMaM numaaaMMecuA AOPMMpyouiaft roao- 
■KN. Saran x Maciy Aa^exra cnycxator aropoA 
npoAOaMio ro^pupoaaNKuA nAacrwp^ nepw- 
MarpoM, MMwiuMM napMMaTpa napaoro ycra- 
NaaanaaaMoro naacnipa. m aammoA. OoitfeuieA 
AXMMU napaoro ycTaMaaANiaaMoro naacmpx, 
Ka aaaiwMHy. Ooavuiyio paOosero xoa« rwA- 
paaaiMCxosl AOpmipyomeA roAoaxw. OepeA 
YcraMaxoA aroporo naacrwpa owm m3 aro 
TopuoacMamamof NOCMTaAMiOTopua napao- 
ro nnacTMpn nm aammNNy paOonaro xoAa r^A- 
paajiM<iacKOii AopNMpyximaA ronoxxn • 
NanpaaaaNUM, npomaonoaoxNOM nanpaaiia- 
HMio paConaro xoa* rHAP9W<««c«oft aopmi^ 
pyiOtttaA roftOSKM, a aareM npowaaoAar ycra- 
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HOtKy sTOporo macTwp« •HWiecr c n%p9um T««mm o6p«30M. k N«p««eHCTay nt > 

MROfiNUMn6peKp%iTMeMnepioron»Tpy6«ino >nmM > (h yMecTnu cAesvmmt AOnoAne- 

•ceileroAiiMNe. miw: . ^ « 

nt-rUji-«+6:rh-n»i«-i2 ±(2*5). 

OnuT csHA9TeiiwcT«y«r, hto npM peMOHre S Aamny n«pMro nnacTftf pa •u6Npam rax. 
ftOAOHH 140, 146, 168m 178 MMnpMnoAyseMWi htoQu nepespurv fifi^txt c AOcratONHUM ne 

TOHMOa MH^pMaUMN O Af ACTMIYSIIUfOM peXliaCTOMtMpXMSHH3t^1.S-2,5M). BeAMHM* 

pMMttpo BHyrpaNHtA noMpxHOcm KOnoNHV ny n«ptxiitCTA eiiMy«Y luGHpaTb « yxa* 
(ncMaMMtu M9Mep»cT«iui nepMMWpa, MMap*- sattNux npctAWiax. yseiiMSMMff mam yMeHMiMw 
HMJi npM enycM TpyO » crnxMNy am SKCm- 10 am • mmcmmoctm or creneNM aoctompmo- 
pMMaMTa) ocmcMMMiMM iMAarai Ntnr • 1 cm wii ^ o piauMM o paaMapa m Mecre Ae»cKTa> 
MM no AjMSMerpy mam 3 mm no nepMMorpy. to fijmM sroporo nMacrvpff npenwr tcero aoa- 
om nrrUaub^S. B otom enrcao ocatoo ya^ xho cootmtctmmt^ e mamom An^viB Ae- 

UMaMACiMMMOOOHAMHApOAOpMa npMyCTfr* ♦•ICT M Oft H»CTM KOAOMMM M napOKpMMTV COOT- 

HOifctriAicrirpiiHaxfliAffreiiipe^^ 15 wrmyioaiHftyiacTOxnepiorofuiacTupfl, 

npq^eMic AoemraoTCfl hm9xnm repMenm- CsNioa, m nepauft niiacnipk ycrtMOt- 

Hom. MNaip«0ycMOMMeeroMo6ecnc«iflNO3«AaH- 

M0« n«p«KpMiiM A^^esra c nopexnocroM no 

npM MCnOAMOUMNM npOMJMACTMMMOA AnMHO. llpM BUOOpe pSSiAepOO M CXeMU yCTt- 

MN^pMauMM o TomuMMo cTtMKM TpyGtf • MM- 20 NOMN oTopoTO niwefwpii aosMOXNu ciieAyio* 

TepoMO peMOMTO pMOMHAytfOi npMNNMik lUHi MpMaHTu. TexMOAonia ycTiMoiKM miac- 

nrnwiA-^& mpfl MAKHMT TpM sTsna: pacujMpeHMe m** 

BoAkuiMMCTM TpyO comocMO MMorcHMC* wu4oro rucTM Ana sauonnoMMtt nnacnipa 

jicMNyM saMdpaM mmoiot AeAcrtMTMWiMt c oQciamoA koaonkoA nyrtM oTvmuttMff ao- 

•MeutMMA M ocoOoMMO ONyrp«NMMA AHaM«Tpw 25 pKMpyioiueA roAOSKM noA Aaa^eMMeM fHAPO- 

npMOmnsMwibHO HO 1 mmOoawiionommmoii^ AQMsptTOMMaseiiMMMHycroxoAa- LSmrpm 

MUX 3N0<ieHMA. «TO NttCOAMTCJI ■ OpeAeMX N ■ yA^pMHMM n/IOCTWpA OT OCetOTO CMOUieMMM 

coof oofCTOMN c AOciycKOMM 00 rOCTy« ICpoMe ynopoM yerpoftCTM: pacuiMpoHMe oenotNoro 
Toro. po6oio c ^mmoCKMM MtmroM • npciAa- yMcrsa mucry pa npoTsmaaNMeM AOPMMpyo- 
mm^StmonoAHonpMeMaeMOMMomayaeT 30 tiieAffoiioaKM(oOwMHo6eaAaMiaNMR)TaA«M>o 
npoMNuOMMaAPRycrMMuacNOfpyaoK. cMereMoA, nMcrupb npM aroM paarpysmfco 

nocao ycTOMOSM nopooro rniocTups or ocMoro MaAoAcraNs roaoasN napaa na* 
sNyrpaMMMA ipuMarp dm m nepMMtrp fU co- «mw«iiA pacuiMpcNMuA ynactoa no KoaoNMy: 
oraaicraaNHOCOcraBMuof aanpaccoao pacutMpaMHoro naaempa mho- 

dmt * dtM * 2 d • dmtM 6: 35 rOKparMUM npoxoAOM AOpnMpyioiueA ronoam 

Hmt 'M^mM - 2 iH^mM - 18. AaaneKMeM. 

r^mmTMm «»A f>.*»«MiM A M fl^t w OnacMOCTw CMeiMeHMfl nAacTwpa no ko- 

''OMMO ao3HM«aaT na atopoM atane ycraHoaicM 
xa ommamcN na ^^^'^'^^^^f^^ na-aa MeAOCTarosMoro aauenneHwa HaMaubNo- 

ManrauMa) (tf.N.« m fWO. 40 ro paciuMpcMMoro ynactM, nanpMMap npM 

AaoAm napaxpyiMO ^J^^^^ ^ aMaSaaAvSoM HacoS.aTCT;MM Hararoa. 
aM6MpaiOTa«aMaaAaHTMMOA>MiMrTpaMauiMa« HaAOCfawHOM mam ot&^HuaraAbHOM Harara 
noaapxNocTM Oa m napMMaTp Oi aiopofo naa* HaWMfwa yNacroa nocAe paeuiMpcHMa mo- 

-a. JMT em* M«A0CTaTONMo npMatar < KOAOMMe. 

4S npMOoa^uiOMMaOuTOHHOMMaTararMAPOADM* 



d2»diiM*2-*M^-5*2«d«...€-4: 



fh - n»Mi ♦ 6*n«ii^ - 18 - 6 - fW» - 12. ,^p^ aaAaMMOM AaancHMN moxot araMyr^ 

TaxMM oOpaaoM. npM ayOopa nepaoro m roaoaay a naacTupv Ha NaaNaNMreAbMyo 

•Toporo naacTupcA paaoHaHAyeica npMHM< nam caoaro xoAa. 

uaifcni-IWE,*8Mna-n«M-12(npMO«?^ BtopoA nnacrwpb annoAHaerca c nepn- 

BaHaHaHMMfhMOfyrGmaMacoHiiKor 50 MerpoMcorAacMopeKOMaHAauMM^AnNManpH- 

peoMau no paayA^TaraM yeraMOaaM nepaoro Hiu4aeTca a cooraeTcraMM c aammoA napaoro 

naacTupa. Ecam ycMAna na AopNMpycutaA ro* naacrvpa naioc 1«5-2.0 m. flpM cnycaa hmm- 
Aoaaa npM aro pacuiMpoHMM oaaxarta aN»iM- koncu pacnoAaraioT Ha 15-2.0 m HMaca 

TOAMto MMaca MopMaAM«oro {14-18 t) - npMa* topua napaoro naactMpa, AaAaa - pacuinpe* 
Hat Toro. fTC AaAcraMTaA^Noa OoAMua, 55 nanaAMioro ynacrxa c paarpyaxoA aepx- 
ni CiiaAyer awOpoTb yaeAN^MMUM Na 2*5 mm miacTupa a ynop AOpna, aaran 

copaaMapMO ctanaMM yMeM^ujCHwa AeAcran- npotarMaaNMe AOPHMpyiouiaA roAoam 6aa 

TOAftjioA ocaaoA cnau. acAM ycMAMa OKaxeTca AaaaaMMa paeuiMpaNMa ocMoaMoA «iacTM m 

auuia HopMw, Ha caoayot yKaN^uiMn coot* sanpaccoava naacTMpa a HacxoAbKo npoxo- 
aoTCtayiottiMM oBpaaoM. 
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AOft AOPMMiiyiome* roiiMKM noA a^mwim^m 
120-150 kt/cm* ^ 

MHMO« pacuiMptHH* H»«<iw«oro yHKTM Ha 
ncwiMwA xoA rHAPOAOM«p»Ta, tan iwp*«- 
Morp atoporo niucrupa Na ynacTKa Hi«ta top- 
ua nepaofO na 12 mm MaitMua nepHMTpa 
oScaAHoa KonoKHu fW n pactimpeMiia npo- 

ICCXQAHT npM OOAMIIOH OTpM|aT«JIM«OM NaT** 

rafaocyuiKTay • OwonopHOMpaaoiMa). np« 
nooieAynuiHM nporamaaKMii ADpimpyiotttaA 
roAoaKN 6a3 Affrntma iMacmpte amOo yA^p- 
xttaaaTca aa enav aaiianaaNMi Na^MWioro 
yuMHva a KOAONtia. amQo CMamiT ca a»y x ad 
ynopa pacttiMpaMMMM ym^nBrn a fopaii nap- 
paoronjiacnipa.yRopo6acn9>iaHMaAlBm^ 
raa itaa nep^Marp pacuHiptMHOfO ifNac«a 
■Toporo naacnipa na 8 MM(fio AHMarpy H« 2 
mm) fipaawuiaar aMyrpemMOO noaapxHOCifc 
napaOfonnacmpa 

. fii - fw t - rw« - 1 2 - ni».i ♦ 8 
PacwMpeNNa ocHoaHoA nacni vroporo 
miaenipt na acaA ea awh* npowjaowftca 
AopHNpyaMttiii reaoaaoA 6aa AiMHua. r.a. c 
MNHMMaiiwiuM ocaawM ycwiiMM, m TaxM 
Hcmmaar carw^lHQCirv. naacmpb rapaim*- 
poaan or CMamAHwa no aoaoHwa hb aaawHMw y. 
npaauuiaiouiyo cnauMa^MO npwycMOvpaN- 
Noa cMamaNMa, actrAa wmo paaMamMica a 



cooraarCTaymtaM Macte. noiiHoctbo nepe- 

apua KOAONNU. 

^opMyaa iiaoOpafaNMa 
CnocoO paMOHTA o8c«anoA koaomnw. 

5 auiio^aiou;^ cfiyca a Macry Ae^am o8eaA- 
HOA KOAONHM A»yx npQA0AUto ro^pMpoaaH- 
Niix naacTupaft m ma fiocAaAoaataiibNyio 
yaraHoaKy aMaxnacrr m npHxatwa a o8caAHO« 
acMOHHa nwpaaAMMacxoA AOPNMpyiouiaA to- 

10 Aoaaoll, oTAMMa wiUHftcaTaM,*iTO.c 
iiaA^io noatiwaHMA a^^amiaHOcni peMOHra 
oOcaAHOA xoAOHAM aa owryaeiitMNtia ycroA- 
NMaocm naacnipea AaAcraMio cMiwawupa 
yctumA npM AWipacCMax. npaaymaiomMx 8-* 

IS 9 MHa, wa p wii aT p oapaoro ycraHaawAaaaMoro 
itAacnipa auQupaoT Ooa^uia napMMarpa pa- 
MOi iwtp ya M Oil oOcaAHoA koaonnu. napHMarp 
■TOpofO ycfmaaAMaaaMoro naacnipa au6it- 
paior MaNUBMM napMMarpa napaoro ycraMaa- 

20 AMaaaMoro nAaetupa, a MMHy aTOporo 
ycraMaaAMaaaMoro AAaetupA eu8MpaK)T 
OoAMiiaA AiwMA napaofo ha aaaNHMMy. 6aaV' 
uiyo pafioNaro jowi rHApaaaimanA AOpfm- 
pfrn^ roAoaxM, npM^aM napaAycraNoaaoA 

25 BTCpofOitAacnipaoAHMioafOTopuotcMaiua- 
m omocirreAbHO Topua napaoro Ha aaaMSMMy 
paCcmro XOAA mApaaAM^acicoA AOPHMpyio- 
maa ronoaaM a ManpaaaaMMM. npomaonoAOx- 
MOM HanpaaaaMMO paOosaro xoAa niApat* 



CoetaaMTaAbMJIaaaoaaa ^^n^^ 

PoAaaro p II.Uiyaaa TaapAA M Jtopfonraa Koppaarop MJ^aMSMa 

icQ^ Titn^w nOAHHCMOa 
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(54) A METHOD FOR CASING 
REPAIR 

(57) The invention relates to repair of 
casings in development, injection, and 
other wells. The aim of the invention is to 
improve the effectiveness 



of casing repair by increasing the 
collapse resistance of the patch for 
drawdowns exceeding 8-9 MPa. For this 
purpose, after placement of a first 
longitudinally corrugated patch at the 
location of the defect, a second patch is 
placed. Here the perimeter of the second 
patch is selected to be less than the 
perimeter of the first patch, while the 
perimeter of the first patch is selected to 
be less than the perimeter of the casing. 
The length of the second patch to be 
placed is selected to be greater than the 
length of the first patch by an amount 
greater than the working travel of the 
hydraulic coring head. Before placing the 
second patch, one of its ends is displaced 
relative to the end of the first patch by an 
amount equal to the working travel of the 
hydraulic coring head, in the direction 
opposite to the direction of woridng 
travel of the coring head. 
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The invention relates to repair of development, injection, and other wells, more 
precisely to restoration of leaktightness of casings by means of metal patches. 

The aim of the invention is to improve the effectiveness of casing repair by increasing 
the collapse resistance of the patch for drawdowns exceeding 8-9 MPa. 

The method is carried out as follows. 

A first longitudinally corrugated patch of perimeter greater than the perimeter of the 
casing is lowered into the well, it is conveyed to the location of the defect in the casing, 
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and is placed in this location by squeezing by the hydraulic coring head. Then a second 
longitudinally corrugated patch, with perimeter less than the perimeter of the patch to be 
placed first and a length greater than the length of the patch to be placed first by an amount 
greater than the working travel of the hydraulic coring head, is lowered to the location of the 
defect. Before placement of the second patch, one of its ends is displaced relative to the end 
of the first patch by an amount equal to the working travel of the hydraulic coring head, in the 
direction opposite to the direction of the working travel of the hydraulic coring head, and then 
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the second patch is placed to overlap the first patch and the first sleeve is completely covered 
over its entire length. 

Experience shows that for repair of 140 mm, 146 mm, 168 mm, and 178 mm strings, 
if accurate information is obtained about the actual perimeter of the inner surface of the string 
(perimeter gage readings, measurements when lowering the pipes into the well for the 
experiment), the optimum allowance is 1 mm with respect to diameter or 3 mm with respect 
to perimeter, i.e.. Pi = Pin.str + 3. In this case, the axial stress and the pressure in the cylinder 
of the mandrel during placement of the patch is found to be within the reconunended range, 
and reliable leaktightness is achieved. 

When using manufacturer's information about the wall thickness of the pipe in the 
repair interval, it is recommended to assume that Pi = Pin.str + 6. 

Most pipes, according to many measurements, have actual outer and especially inner 
diameters approximately 1 mm greater than the nominal values, which is within the range and 
in conformance with GOST [State Standards] tolerances. Furthermore, work with an actual 
allowance in the range +6 mm is quite acceptable, and does not result in exceeding the 
permissible loads. 

After placement of the first patch, the inner diameter din and the perimeter Pin are 
respectively 

dinl = din.str. - 25 = din.str. - 6; 
Pinl = ^(diiLSlr. - 25) = Piastr. - 18, 

Assiuning that the information about dini and Pini also is based on the manufacturer's 
documentation (din.str, and Piastr.)* for the section of double overlap according to the 
procedure, we select the equivalent diameter of the outer surface and the perimeter P2 for 
the second patch 

d2 = dini + 2 = din^tr. - 6 + 2 = diitstr. - 4; 

P2 = Pinl + 6 = PiiLStr, • 18 - 6 = Pin^str. - 12. 

Thus when selecting the first and second patches, it is reconunended to use 
Pi = Pin.str. + 6 and P2 = Pin.str. - 12 (for 6 = 3). 

Corrections may be made to the value of P2 according to the results of placement of 
the first patch. If the force on the coring head during expansion of the first patch proves to be 
significantly lower than normal (14-18 tons), this is an indication that the actual Pin.str. is 
larger, and P2 should be selected as 2-5 mm greater in proportion to the degree of decrease in 
the actual axial force; if the force proves to be higher than the normal value, P2 should be 
decreased accordingly. 
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Thus it is appropriate to add the following to the inequality Pi > Pin.str. > P2- 
Pi = Pin.str. + 6; P2 = Pin.str, - 12 ± (2-5). 

The length of the first patch is selected so that the defect is covered with sufficient 
overlap above and below (+1.5-2.5 m). The overlap should be selected within the indicated 
range, increasing or decreasing it depending on the extent to which the information about the 
size and location of the defect is reliable. The length of the second patch especially must 
correspond to a conservative estimate of the length of the defective portion of the string, and 
must overlap the corresponding portion of the fii^t patch. 

Assuming that the first patch is placed at the required location and that the specified 
coverage of the defect with overlap along the length is assured, in selecting the dimensions 
and configuration for placement of the second patch, the following embodiments are 
possible. The technology for placement of the patch includes three stages: expansion of the 
initial portion to make contact between the patch and the casing, by means of pulling in the 
coring head under pressure, using the hydraulic jack, by a distance equal to its travel, 1.5 m, 
while the patch is restrained from moving axially by the stop of the device; expansion of the 
main portion of the patch by pulling the coring head through (usually without pressure) by 
means of a block-and-tackle system, where the axial loading of the patch by the head is 
relieved through the initial expanded portion to the string; pressing of the expanded patch by 
multiple p^ses of the coring head under pressure. 

A risk of the patch shifting along the string arises in the second stage of placement 
due to insufficient contact made by the initial expanded portion, for example when there is 
significant mismatch of the allowances. For insufficient or negative allowance, the initial 
portion after expansion may be insufficiently squeezed against the string. When the excess 
allowance is large, the hydraulic jack for the specified pressure may pull the head into the 
patch by a distance equal to an insignificant portion of its travel. 

The second patch is made with a perimeter according to the recommendation, the 
length is taken to match the length of the first patch plus 1.5-2.0 m. When lowered, the lower 
end is positioned 1.5-2.0 m below the end of the first patch. Next: expansion of the initial 
portion with the stop of the mandrel relieving the load on the upper end of the patch, then 
pulling the coring head through without pressure; the expansion of the main portion and 
pressing of the patch in several passes 
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of the coring head under a pressure of 1 20-1 50 kg/cm^. 

Thus expansion of the initial portion for complete travel of the hydraulic jack is 
assured, since the perimeter of the second patch in the portion below the end of the first patch 
is 12 mm less than the perimeter of the casing Pin.str.» and expansion occurs with a large 
negative allowance (essentially under unsupported conditions). When the coring head is 
subsequently pulled through without pressure, the patch either is restrained because of 
contact made with the initial portion in the string, or is shifted upward as far as it will go by 
the expanded portion to the end of the first patch. Reliable seating is assured, since the 
perimeter of the expanded portion of the second patch is 6 mm greater (2 mm greater in 
diameter) than for the inner surface of the fu^t patch 

P2 - Pinl = Piastr. " 12 - Pin.str. + 6 = 6. 

Expansion of the main portion of the second patch over its entire length is carried out 
by the coring head without pressure, i.e., with minimal axial stress, which also eliminates 
accidents. The patch is guaranteed not to move along the string a distance greater than the 
specially called for displacement, and is always disposed precisely at 
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the appropriate location, and the defect in the string is completely sealed. 
Claim 

A method for repair of a casing, including lowering to the location of the defect in the 
casing of two longitudinally corrugated patches and their successive overlapping placement 
and squeezing against the casing by a hydraulic coring head, distinguished by the fact that, 
with the aim of improving the effectiveness of casing repair by increasing the collapse 
resistance of the patch for drawdowns exceeding 8-9 MPa, the perimeter of the first patch to 
be placed is selected to be greater than the perimeter of the casing under repair, the perimeter 
of the second patch to be placed is selected to be less than the perimeter of the first patch to 
be placed, and the length of the second patch to be placed is selected to be greater than the 
length of the fu-st by an amount greater than the working travel of the hydraulic coring head, 
where before placement of the second patch, one of its ends is moved relative to the end of 
the first patch by a distance equal to the working travel of the hydraulic coring head, in the 
direction opposite to the direction of working travel of the hydraulic coring head. 
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